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Introduction
Wa ter is an in valu able re source for hu man health and the fu ture well be ing of mod ern so ci ety. How ever, as em pha sized in the call for this spe cial is sue, so ci etal chal lenges such as ur ban i sa tion, cli mate change, pol lu tion and pop u la tion growth have put wa terre lated in no va tions high on the global pol icy agenda (Partzsch, 2009; UNESCO, 2014 . The EU Wa ter Frame work Di rec tive iden ti fies the pro tec tion of wa ter as one of the great chal lenges for the Eu ro pean Union where they call for in creased in volve ment by cit i zens and other ac tors in find ing novel so lu tions. Like wise, the Hori zon 2020 iden ti fied the chal lenge of wa ter in no va tion as a fo cus area, with the aim to po si tion Eu rope as a global mar ket leader in wa ter re lated in no v a tive so lu tions. Over all, these chal lenges re quire con sid er able im prove ments in the state of wa ter re sources, both in quan tity and qual ity, and em pha size the need for con certed ac tion among pub lic and pri vate ac tors to ef fec tively re duce the wa ter in ten sity of pro duc tion processes, as well as im prov ing wa ter re cy cling and wa ter reuse for the ben e fit of in dus try and larger so ci ety.
The need of wa ter re lated in no va tions call for ac tion able knowl edge of how to sup port the de vel op ment of new tech nolo gies into prod ucts, processes and ser vices (Krozer et al., 2010; Hegger et al., 2011 . The pop u lar ized im age of such processes is that in no va tion hap pens in a largely lin ear fash ion (Roth well, 1994) ei ther via mar ket push, where sci en tific dis cov er ies lead to tech no log i cal de vel op ments, which even tu ally reach the mar ket place (Bush, 1945) , or mar ket pull, where the mar ket is the source of new ideas which di rect R&D ef forts into novel so lu tions (Utterback, 1974; Irvine and Martin, 1984) . How ever, mod ern the o ries of in no va tion typ i cally dis re gard such lin ear mod els as they play down the im por tant role of net work part ners in the in no va tion process (Fagerberg et al., 2005) . In stead, in no va tion is con cep tu al ized as a highly dy namic and in ter ac tive process of cocre ation (Nelson, 1993) , where tech nolo gies are em bed ded within and com mer cial ized by net works of mul ti ple ac tors and in sti tu tions (Malerba, 2002; Spilling and Steinsli, 2004; Edquist, 2005 . Over all, this stream of re search em pha size in cu ba tion sup port as a way to pro vide fledg ling startups and growthori ented SMEs with an en tre pre neur ial en vi ron ment that fa cil i tates ac cess to ex ter nal re sources, knowl edge and le git i macy (Bøllingtoft and Ulhøi, 2005) , thereby link ing en tre pre neurs with lo cal, re gional, and global net works of cus tomers, sup pli ers and other com ple men tors (Caryannis and von Zedtwitz, 2005) .
There has been a wide va ri ety of in cu ba tion mod els im ple mented in var i ous set tings over the past decades (Mian, 1996; Aeurnoudt, http 2004; Bruneel et al., 2012; Bar bero, Casil las, Wright & Gar cia, 2014 . A unit ing fea ture in many of these mod els has been their over all aim to link tech no log i cal knowhow with com ple men tary re sources such as busi ness knowhow, fi nan cial cap i tal and en tre pre neur ial tal ent (Grimaldi and Grandi, 2005; Bøllingtoft, 2012) . In this re spect, much of the lit er a ture has em pha sized the dis tinct value of rel e vant busi ness net works that can ac cel er ate the de vel op ment and growth of startups and SMEs, as these net works en cour age them to open up their bound aries and ex plore a wide range of in ter nal and ex ter nal sources for spot ting and seiz ing in no v a tive op por tu ni ties (Hansen, Ches brough, Nohria & Sull, 2000; Bøllingtoft and Ulhøi, 2005) . This net workcen tred ap proach to in cu ba tion seems to be es pe cially rel e vant for the de vel op ment of wa ter re lated in no v a tive so lu tions, given the sys temic com plex ity that typ i cally sur rounds such con texts (Partzsch, 2009; Krozer et al., 2010; Levidow et al., 2015 . While past re search has re ported on var i ous in cu ba tion mod els across a range of sec tors and in dus tries (e.g., Grimaldi and Grandi, 2005; Bruneel et al., 2012; Pauwells et al., 2015 , there is up to date lim ited schol arly knowl edge in form ing about how in cu ba tion processes can be de signed and im ple mented to cre ate mar ket op por tu ni ties for wa ter in no va tions. Adding to this, pre vi ous stud ies have pri mar ily fo cused on in cu ba tion mod els that pro vide phys i cal re sources, such as of fice space and inhouse busi ness sup port ser vices (Bruneel et al., 2012; Is abelle, 2013 , while re search is very lim ited on vir tual in cu ba tion mod els that stress net worked in ter ac tion as their pri mary way to ac cel er ate the de vel op ment and mar ket up take of in no va tions (Nowak and Grantham, 2000; Caryannis and von Zedtwitz, 2005) . Based on this ob served gap, the aim of the study is to ex plore the con cept of net worked ac cel er a tion for en abling and or ches trat ing wa terre lated in no va tions. Within this do main, we analyse the Wa ter In no va tion Ac cel er a tor (WIN), which is a vir tual net workcen tred ac cel er a tor in Swe den. The in cu ba tion model of WIN is de vel oped to catch and chan nel early stage ideas by bring ing to gether cut tingedge aca d e mic knowl edge with lead ing ac tors in the wa ter and sew er age in dus try, and to pro vide a plat form for early con tacts with the mar ket, sup ply of fi nan cial cap i tal and sus tain able com mu nity build ing. We use con tem po rary the ory and re search on in no va tion and en tre pre neur ial net works as a the o ret i cal lens to de pict the de sign, man age ment and or ga ni za tion of WIN. We also analyse and as sess the work ing and per for mance of WIN with re spect to its pur pose to con nect dif fer ent play ers and trans fer knowl edge via its or ga nized net work. Em pir i cal data for this as sess ment is gath ered from ob ser va tions and in ter ac tions with SMEs and part ners at net work meet ings, as well as via ques tion naires and per sonal in ter views with SMEs par tic i pat ing in the vir tual ac cel er a tor.
The rest of the pa per pro ceeds as fol lows. The next sec tion pro vides a lit er a ture re view where we iden tify cur rent state of the art in re search on open in no va tion, in cu ba tion mod els, and en tre pre neur ial net works. Us ing this frame, we there after pre sent an overview of the de sign, man age ment and or ga ni za tion of WIN, which is a novel ac cel er a tor pro gram de vel oped in Swe den aimed at bring ing tech nol ogy to mar ket by fos ter ing part ner ships among ven ture teams and fa cil i tate the flow of knowl edge and tal ent across com pa nies. Fol low ing this is an analy sis and as sess ment of the work ing and per for mance of WIN. The study ends with a dis cus sion of the o ret i cal and em pir i cal in sights and its im pli ca tions for sup port ing and ac cel er at ing wa ter in no va tion via in teror ga ni za tional co op er a tion.
Literature review

Water innovation and market failures
Ef fi cient and ef fec tive wa ter use is one of the great est chal lenges on the planet and there is a huge de mand on in no va tions that can sup port the im prove ment of wa ter sup ply and san i ta tion in so ci ety (Krozer et al., 2010) . The cur rent sit u a tion opens up new mar ket op por tu ni ties for pri vate ac tors when more pub lic and pri vate money will be spent on the wa ter and san i ta tion sec tor. How ever, a main ham per ing fac tor for the ac tive en gage ment in wa ter re lated in no va tion is the precom mer cialization chal lenges of de vel op ing new wa ter tech nolo gies and the as so ci ated risks of scal ing up op er a tions (European Innovation Partnership on Water, 2014). This sit u a tion re sults in a clas si cal mar ket fail ure (Arrow, 1962; Hall, 2002 where com pa nies may re frain from in vest ing (enough) in R&D since they do not reap the full ben e fits of their in no v a tive ac tiv i ties.
Tra di tional analy ses of po ten tial mar ket fail ures have re sulted in pol icy in ter ven tions such as sub si dies for R&D within sin gle com pa nies. The un der ly ing ra tio nale of these in ter ven tions is that so ci ety at large may ben e fit from such in vest ments in the long run (Hall, 2002) . How ever, mod ern the o ries of in no va tion ad vo cate a more sys temic ap proach to in no va tion (i.e., Freeman, 1987; Lundvall, 1992; Nelson, 1993; Edquist, 1997 . This grow ing stream of re search has re sulted in ad vice to pol icy mak ers that em pha size the cre ation of co op er a tive net works where a va ri ety of ac tors, in clud ing cus tomers, sup pli ers, com peti tors and uni ver si ties, all play dif fer ent roles rel a tive to other ac tors in the in no va tion process. The un der ly ing ra tio nale is to pre serve, re tain and trans fer knowl edge that has an eco nomic value to so ci ety, but which due to iso la tion may not cur rently be fully ex ploited.
Systemic and open approaches to innovation
The sys temic ap proach to in no va tion em pha sizes the in ter play of net work part ners rather than as an iso lated process from a sin gle fir m's point of view (Edquist, 2005; see also Nor mann and Ramirez, 1993) . This ap proach is closely aligned with the open in no va tion par a digm (Chesbrough, 2003; Elmquist, Fred berg & Ollila, 2009; Lee, Park, Yoon & Park, 2010; Clausen and Rasmussen, 2011 , as both fo cuses on knowl edge shar ing and the ex pan sion of net works for the suc cess ful com mer cial iza tion of tech nolo gies, re gard less of the path to mar ket. The open in no va tion ap proach em pha sizes the break up of tra di tional (or "closed") ap proaches to in no va tion, re sult ing from the in creased avail abil ity and mo bil ity of knowl edge work ers, ris ing costs of tech nol ogy de vel op ment, short en ing prod uct life cy cles, the flour ish ing of ICT, and the de vel op ment of new fi nan cial mar kets (Chesbrough, 2007; Elmquist et al., 2009 . This has in turn led com pa nies to open up their busi ness mod els by lever ag ing their ex ter nal R&D re sources as well as li cens ing out in ter nal tech nolo gies. In this re spect, the in no va tion process has be come much more de pen dent on ex ter nal (as well as in ter nal) ideas by de ploy ing out side (as well as in side) path ways to the mar ket (Chesbrough, 2003) .
The open in no va tion ap proach is es pe cially rel e vant for un der stand ing the ac cel er a tion of in no va tion in SMEs (Lee et al., 2010; Clausen and Rasmussen, 2011) . These firms are typ i cally or ga nized and man aged in flex i ble and ag ile ways that make them par tic u larly open to ex ter nal in flu ences in their op er at ing en vi ron ments. How ever, SMEs have lim ited ca pac ity to man age the whole in no va tion process by them selves, es pe cially at later stages where ac cess to mar ket ing and sales be come crit i cal is sues to han dle (Gans and Stern, 2003; Edwards et al., 2005) . In this re spect, SMEs are more likely to seek nonin ter nal means of in no va tions, such as via al liances or net works, as a way of ex tend ing their tech no log i cal com pe ten cies and ac cess ing com ple men tary as sets needed to com mer cial ize in no va tions (Roth well, 1991; Edwards et al., 2005 . More over, re search sug gests that firms that ex ploit mul ti ple net work ties are more in no v a tive and per form bet ter com pared to those firms who only rely on one tie (Baum, Cal abrese & Sil ver man, 2000) . Over all, this im plies that SMEs may ben e fit greatly from par tic i pat ing in col lab o ra tive net works as a way of build ing up their ca pac ity to ac cess ad di tional re sources and knowhow in the in no va tion process.
The role of intermediaries for accelerating innovation in SMEs
Re search on open in no va tion in SMEs has em pha sized the crit i cal role of in no va tion in ter me di aries in pro vid ing valueadding net works and ser vices that con nect dif fer ent play ers in the in no va tion process (Lee et al., 2010; Clausen and Rasmussen, 2011) . A par tic u lar stream of re search that has fo cused on the im por tance of in no va tion in ter me di aries for the suc cess ful com mer cial iza tion of tech nolo gies can be found in the in cu ba tor model lit er a ture (Mian, 1996; Aeurnoudt, 2004; Grimaldi and Grandi, 2005; Bruneel et al., 2012; Pauwells et al., 2015 , where in cu ba tion can be un der stood as a nur tur ing, in struc tive and sup port ive process im ple mented to ac cel er ate the cre ation and de vel op ment of suc cess ful en tre pre neur ial com pa nies (Brooks, 1986) . This body of lit er a ture iden ti fies a range of ba sic com po nents typ i cally used by in ter me di aries in their ef forts to pro vide in cu ba tion sup port to startups and SMEs, such as ac cess to phys i cal re sources, of fice sup port ser vices, ac cess to cap i tal, process sup port and net work ing ser vices (Caryannis and von Zedtwitz, 2005; Pauwells et al., 2015 .
While early in cu ba tion ef forts in the 1980s and early 1990s pri mar ily fo cused on the pro vi sion of of fice space and fi nan cial sup port (Allen and Mc Cluskey, 1990) , later mod els have more in creas ingly em phasized the pro vi sion of en tre pre neur ial net works as a key defin ing fea ture of wellfunc tion ing in no va tion in ter me di aries (Hansen et al., 2000; Bøllingtoft and Ulhøi, 2005) . Re cent stud ies have even started to crit i cize that the pro vi sion of of fice space and inhouse busi ness sup port ser vices may risk lead ing in ter me di aries to merely act ing as life sup port and keep ing ten ants alive to fill in cu ba tion space. As a re sponse to these po ten tial short com ings, re cent in cu ba tion mod els have ad vo cated the pro vi sion of spe cific in cu ba tion ser vices dur ing an in ten sive pro gram of lim ited du ra tion, within which en tre pre neur ial teams and their ven tures can re ceive knowl edge in ten sive sup port ser vices and con nect with and ac cess re sources from var i ous stake hold ers (Miller and Bound, 2011; Pauwells et al., 2015) . The cri tique has also opened up a re newed in ter ested in vir tual in cu ba tion mod els (Nowak and Grantham, 2000; Caryannis and von Zedtwitz, 2005) . In this lat ter ap proach, the idea of a phys i cal lo ca tion is dis re garded and the for ma tion and man age ment of or ga nized net works in stead be comes the main cen tre of at ten tion for the in ter me di ary or ga ni za tion. It is the work ing and per for mance of the vir tual in cu ba tion model and the or ga nized net work they pro vide that we fo cus on in this study.
Organized networks for innovation
Or ga nized net works to fa cil i tate and sup port col lab o ra tions and knowl edge shar ing be yond or ganizational bound aries seem to be widely rec og nized in the lit er a ture as a crit i cal fea ture for ac cel er at ing in no va tion in SMEs (Hansen et al., 2000; Lee et al., 2010 . A net work can in this re spect be de fined as a set of ac tors (in di vid u als and or ga ni za tions) and a set of link ages or con tacts be tween the ac tors (Brass, 1992) . Fol low ing this de f i n i tion, pre vi ous re search has iden ti fied the con tent, gov er nance and struc ture of the net work as three crit i cal el e ments for un der stand ing in teror ga ni za tional co op er a tion in en tre pre neur ial con texts (Hoang and An ton cic, 2003; Billström et al., 2014 .
Net work con tent refers to the na ture of con tent that is ex changed be tween ac tors. This may in clude the ex change of tan gi ble re sources, such as ac cess to fi nan cial cap i tal and at trac tive lo ca tions, as well as in tan gi ble re sources, such as ac cess to in for ma tion, ad vice, emo tional sup port and le git i macy. Net work gov er nance refers to the mech a nisms that co or di nate and man age re la tion ships be tween ac tors. This can be as sessed based on the ex tent to which re source ex change is gov erned by for mal con tracts ver sus more openended re la tional con tracts (Jo han nis son, 2000). While for mal con tracts can fa cil i tate re source ex change and or ches trate ac tion in co op er a tive net works (Young Hoon and Young Jun, 2015) re search typ i cally em pha sizes the im por tance of in for mal net work gov er nance when de vel op ment tra jec to ries are in her ently un pre dictable (YliRenko, Sapienza and Hay, 2001 ). In ad di tion, en tre pre neurs typ i cally rely on trustbased modes of gov er nance in build ing up net works and re la tion ships (Anderson et al., 2007) . Net work struc ture refers to the pat terns of cross cut ting re la tion ships and ties be tween var i ous ac tors in the net work. One way to as sess the struc ture of net works is the ex tent to which net work ties can be char ac ter ized as strong vs. weak (Gra novet ter, 1973) . Strong ties are im por tant for per sonal and emo tional sup port (Krackhardt, 1992) and can serve as bridge to weak tie ac tors (Jack, 2005) . Weak ties, how ever, fa cil i tate ac cess to novel in for ma tion and pro vide ac tors with busi ness op por tu ni ties, rep u ta tion and le git i macy (Singh, 2000; Rasmussen et al., 2015 . Hence, both strong and weak ties in flu ence the flow of re sources in and around SMEs, which em pha size the need to bal ance and man age the struc ture of net works in the in no va tion process (Gretzinger et al., 2011) .
Summary
Chal lenges in the state of wa ter re sources calls for the need of con certed ac tion among pub lic and pri vate ac tors to find and im ple ment in no v a tive so lu tions for tar geted cus tomers or end users. We have in the lit er a ture re view iden ti fied the cur rent state of the art in re search on open in no va tion, in cu ba tion mod els, and en tre pre neur ial net works. This body of lit er a ture will be used as a the o ret i cal lens to de pict and analyse the work ing and per for mance of the Wa ter In no va tion Ac cel er a tor (WIN) in the re main der of this study.
Methodology
Empirical context and data collection
The em pir i cal analy sis is fo cused on the Wa ter In no va tion Ac cel er a tor (WIN), which is a vir tual ac cel er a tor ini ti ated and or ga nized in Swe den with the pur pose to aid the de vel op ment and mar ket up take of wa ter re lated in no v a tive so lu tions by con nect ing dif fer ent play ers via its en tre pre neur ial net work. Fol low ing the ex ploratory ap proach taken in this study we ap plied a multimethod olog i cal re search de sign. This also en abled us to com bine an ac cel er a torlevel of analy sis with a firmlevel per spec tive on the ac cel er a tor process. We have in this re spect em ployed a mix of ob ser va tions and per sonal in ter ac tions with SMEs and sup port or ga ni za tions at part ner meet ings, ques tion naires and fol low up per sonal in ter views with SMEs to cap ture the over all work ing and per for mance of WIN. This data col lec tion has also been sup ple mented with doc u ment and web site re views. Part of the au thor team have been in volved in found ing and man ag ing WIN, which pro vide in depth knowl edge of its his tory and evo lu tion. Two in de pen dent re searchers have com ple mented this con stel la tion in or der to bal ance ex pe ri ence with crit i cal ity and en able ob jec tive eval u a tions in the study.
Questionnaire to SMEs
The study in cludes an analy sis and as sess ment of the work ing and per for mance of WIN from the point of view of the par tic i pat ing SMEs. In this re spect, a ques tion naire was de vel oped to as sess the role that the vir tual ac cel er a tor has played in de vel op ing the busi ness and the ad van tages gained from be ing mem bers of the WIN net work. The items used in the ques tion naire were adapted from pre vi ous lit er a ture and re search on in cu ba tion processes (e.g., Scillitoe and Chakrabati, 2010; Clausen and Rasmussen, 2011) and in cluded ques tions about con tacts and in ter ac tions be tween net work mem bers be sides of fi cial part ner meet ings, the over all ex pe ri ence of the ac cel er a tion process, the spe cific ad van tages gained from their mem ber ship, and the ad di tion al ity of the vir tual in cu ba tor. This lat ter as pect is typ i cally seen as an im por tant as sess ment cri te rion when pub lic re sources are used to stim u late progress in so ci ety (Buisseret et al., 1995) . As it is hard to iden tify a rel e vant con trol group in our case we used the "coun ter fac tual sce nario" as a com par i son base (Rye, 2002; Clausen and Rasmussen, 2011) . Fol low ing this pro ce dure, ad di tion al ity was gauged by ask ing the re spon dents to as sess what would have hap pened with the SME if the vir tual ac cel er a tor would not ex ist.
Once de signed, the sur vey ques tion naire was care fully re viewed to en sure the ques tions and in struc tions were clear and easy to un der stand. Pi lot test ing was how ever not pos si ble due to sam ple con straints. The ques tion naire was then dis trib uted to the en tre pre neurs/ man agers of 21 SMEs that have par tic i pated in the WIN net work for at least six months. A to tal of 19 man ag ing di rec tors re sponded to the ques tion naire.
Personal interviews
We con ducted a num ber of per sonal in ter views with en tre pre neurs/ man agers from six SMEs in the WIN net work. The se lec tion pro ce dure was based on pur pose ful sam pling (e.g., Patton, 1990) guided by the pos si bil ity to learn a great deal about is sues of cen tral im por tance to the pur pose of the study. The length of the WIN mem ber ship was ini tially con sid ered as to fa cil i tate the in clu sion of SMEs who have had op por tu ni ties to par tic i pate in sev eral net work events. There after, the se lec tion was guided by stage of de vel op ment (early vs. late stage SMEs) and ge o graph i cal prox im ity (close vs. dis tant SMEs). All re spon dents were guar an teed full anonymity to en cour age the shar ing of rich in for ma tion. The in ter views were semistruc tured and openended in or der to stay as close as pos si ble to the lived ex pe ri ence as pos si ble (Silverman, 2001) .
All in ter views were con ducted and analysed by re searchers not in volved in the man age ment of the WIN net work. Es tab lished rec om men da tions for struc tur ing and analysing qual i ta tive data (e.g., Eisenhardt, 1989) were fol lowed in this process. The pro ce dure started with spe cific ob ser va tions in each re spec tive ac count, then mov ing to wards shared pat terns and reg u lar i ties, and fi nally end ing up in some gen eral con clu sions. These con clu sions were then used as the pri mary ba sis for sum ma riz ing and or ga niz ing the find ings.
The Water Innovation Accelerator (WIN)
Background
Founded in 2012, the Wa ter In no va tion Ac cel er a tor (WIN) is or ga nized as a part of an Open In no va tion ini tia tive at the Ideon Sci ence Park in Lund, Swe den. The con cept of WIN is built around the idea of be ing a net work or ches tra tor in sup port of wa ter re lated in no va tions by sourc ing novel prod ucts and ser vices to the wa ter mar ket through its net work of part ners. WIN of fers a vir tual com mu nity that sup ports SMEs in re al iz ing their growth by pro vid ing a mar ket arena, tai lored busi ness coach ing and as sis tance with fi nanc ing. WIN openly in vite SMEs who op er ate in or near the wa ter mar ket into its net work to en cour age them to go be yond inhouse re sources and ca pa bil i ties to suc cess fully com mer cial ize new prod ucts and processes. Its cov er age in cludes in no v a tive so lu tions for drink ing wa ter, waste water, in fra struc ture, mea sure ments and en ergy. Since 2014, the ac cel er a tor has been fi nanced via The Swedish Agency for Eco nomic and Re gional Growth. Ad di tional fund ing comes from mem ber ship fees from part ner or ga ni za tions par tic i pat ing in the WIN net work.
The WIN network
The net work that con sti tutes the core of WIN con sists of two lay ers. The first layer is the core net work that is de fined by mem ber ship. These mem bers con sist of a pool of SMEs that re ceive in for ma tion, sup port and as sis tance via the WIN net work. In fall 2015 there were 27 SMEs par tic i pat ing in WIN, with an av er age mem ber ship of about 2.5 years. These mem bers rep re sent a rel a tively het ero ge neous group of com pa nies rang ing from small startups to es tab lished busi nesses op er at ing across a range of dif fer ent ac tiv ity clas si fi ca tions. Over all, the het ero gene ity of SMEs par tic i pat ing in WIN sig nals the value of a vir tual ac cel er a tor fo cus ing on wa ter busi ness de vel op ment. A list of the types of wa ter in no va tions that the SMEs in WIN are work ing on can be found in Table 1 .
The core net work of WIN also in cludes a pool of part ner or ganizations, which con sist of larger multi na tional cor po ra tions as well as nonprofit or ga ni za tions such as mu nic i pal i ties, uni ver si ties. In fall 2015 there were 23 part ner or ganizations ac tively par tic i pat ing in the WIN net work. They con tribute to WIN by pro vid ing ideas and sup port to the SMEs, fa cil i tat ing mar ket ac cess and set ting up test beds.
The sec ond layer is the pe riph eral net work that con sists of or ga ni za tions that are loosely con nected to WIN in var i ous ways. In gen eral, these or ga ni za tions are ei ther work ing re gion ally, na tion ally or glob ally with wa ter de vel op ment is sues, or they are sup port or ga ni za tions con nected to the en tre pre neur ial ecosys tem sur round ing the de vel op ment and com mer cial iza tion of new prod ucts and processes. Ex am ples of the lat ter type of or ga ni za tions in clude Teknopol and the Tech nol ogy Ap proval Group (TAG). The con tent, gov er nance and struc ture of the WIN net work are il lus trated in Table 2 .
At the very cen tre of the net work are WINstaff, which con sist of four per sons with largely com ple men tary back grounds and pro files that ful fil roles as man ag ing di rec tor, area ex pert, de vel op ment man ager and com mu ni ca tions man ager. The in cu ba tor team are all ac tively en gaged in wa terre lated busi ness de vel op ment and since WIN has a fairly nar row fo cus on such is sues WIN staff can be deeply knowl edge able in the fields of in ter est of the mem bers. WIN staff is how ever also ac tive in net works or busi nesses out side WIN. They all run their own com pa nies and have di rect ex pe ri ence of con sul tancy, work ing in startups and with aca d e mic re search, busi ness de vel op ment and com mu ni ca tion, as well as seek ing or pro vid ing fund ing. Thus, WIN staff gets con stant in put from net works out side of WIN and can thereby pro vide dif fer ent kinds of in sights and con nec tions to WIN mem bers. As such, the in cu ba tor team seem to play a crit i cal role for iden ti fy ing and en cour ag ing the ex ploita tion of in no va tion op por tu ni ties em bed ded in and around the WIN net work. A brief ac count of the back ground and pro file of WIN staff are pre sented in Table 3 . • Cofounder of WIN • Pro fes sor of wa ter re sources en gi neer ing at Lund Uni ver sity
• Re search di rec tor at a mu nic i pal com pany that sup plies 13 mu nic i pal i ties with drink ing wa ter • Has founded sev eral com pa nies based on in no va tions in wa ter dis tri b u tion • Has taken the ini tia tive to form the Swe den Wa ter Re search AB (SWR), a joint ven ture com pany in which three large mu nic i pal wa ter com pa nies (Syd vat ten, VA Syd and NSVA) co or di nate their re search and de vel op ment Development manager (50 percent)
• Civil en gi neer with a PhD in Physics • Works as a con sul tant in re searchre lated prod uct de vel op ment and en vi ron men tal and wa ter tech nolo gies as well as with busi ness coach ing • Has worked in a cou ple of startups in the wa ter sec tor as well as with busi ness ad vice • Ex pe ri ence from work on in no va tion and busi ness de vel op ment via pub licly funded bod ies through In vest in Skåne (the of fi cial re gional busi ness pro mo tion agency for South ern Swe den) Communications manager (50 percent)
• Spe cial ized in com mu ni ca tions, mar ket ing and pub lic re la tions • Has worked as a mar ket ing man ager for the Ideon Sci ence Park • Ex ten sive ex pe ri ence from busi ness de vel op ment in both startups and com plex or ga ni za tions • Ex pe ri enced event mod er a tor and runs the WIN part ner meet ings, where the aim is to bring to gether pub lic and pri vate ac tors and con nect them based on their spe cific com pe ten cies and needs a Activity is an estimation of the commitment of each role to WIN in relation to full time work. 
The working and performance of WIN
WIN of fers highly tar geted and spe cialized meet ings for wa ter busi ness de vel op ment. The main fo cal events are its part ner meet ings, which is or ganized reg u larly about four times per year. At part ner meet ings, both in no va tion com pa nies and part ner or ga ni za tions give short pre sen ta tions of them selves and pre sent chal lenges. Or ga ni za tions that are not yet mem bers are also some times in vited to pre sent. The pre sen ta tions dis sem i nate in for ma tion about po ten tial busi ness mod els for com mer cial iz ing wa ter in no va tion among its net work mem bers while at the same time open ing up for feed back for pre sen ters from a very qual i fied and ex pe ri enced group of per sons. This has been very valu able for the SMEs in the WIN net work, par tic u larly those who are in the startup phase. Smaller work shops about rel e vant top ics can also be or ga nized, ad dress ing is sues such as busi ness prac tice in dif fer ent cul tures, sales tech niques, what in vestors are look ing for, etc.
Part ner rep re sen ta tives at WIN meet ings are in ter ested in new so lu tions to wa ter chal lenges and are po ten tially im por tant as cus tomers and/ or end users of new prod ucts and ser vices. The part ners usu ally have ap pro pri ate po si tions in their or ga ni za tions, al low ing them to com mu ni cate di rectly with in no va tors and en tre pre neurs with out the need for redi rec tions within the or ga ni za tion. They also have a sig nif i cant net work of other wa ter ex perts and busi ness men, whom they can share in for ma tion with and whom they can con tact and in volve to get more busi ness done. Some times, this cre ates even new busi ness op por tu ni ties. Every time such a suc cess story is pre sented, other less ac tive par tic i pants may get an in spi ra tion to be more en gaged in the process.
Ac tive match mak ing is a core ac tiv ity in WIN. A re cent de vel op ment at part ner meet ings or ga nized by WIN man age ment is the cre ation of a "min gle map" for the par tic i pants. Each par tic i pat ing or ga ni za tion is rep re sented by a dot, with all dots placed in a cir cle. Be tween the dots, lines are drawn, where each line rep re sents one or more po ten tial busi ness op por tu ni ties iden ti fied by the WIN team. Each or ga ni za tion should have at least two con nected lines. The map is pre sented at the meet ings and par tic i pants are asked to find out which busi ness op por tu ni ties have been iden ti fied for them. This pro ce dure has been very suc cess ful and par tic i pants dis cover even more op por tu ni ties dur ing the ac tiv ity. An ex am ple of the "min gle map", with names re moved, is pre sented in Fig. 1 .
The ba sic idea be hind the min gle map is to fa cil i tate rapid and ef fi cient meet ings be tween dif fer ent part ners and in no va tions com pa nies dur ing the WIN part ner meet ings. In Fig. 1 , an ex am ple of how this is done in prac tice is pre sented. SME1 is sug gested to con tact BIG3 in or der to dis cuss a topic of com mon in ter est, for in stance a method to ex tract phos pho rous from waste water sludge. The re sult in this case is that BIG3 agrees to test the method for one month at the waste water treat ment plant. Prior to every WIN part ner meet ing each par tic i pant re ceives a min gle map with sug ges tions for ex tended con tacts as a means to sup port and en cour age in ter ac tions.
The biggest lim i ta tion of the WIN net work is that the num ber of per sons who are ac tively par tic i pat ing in meet ings and net work ac tiv i ties re mains lim ited. Par tic u larly for the larger com pa nies it seems dif fi cult to reach out to all their rel e vant di vi sions/ de part ments. At pre sent there are part ners rep re sent ing R&D func tions but pro duc tion, mar ket ing or ser vices re mains lim ited. How ever, the num ber of par tic i pants has been in creas ing every part ner meet ing and the last meet ing in 2015 at tracted al most 40 par tic i pants. 
The value of WIN for the SMEs
In this sec tion we con tinue with an analy sis and as sess ment of the work ing and per for mance of WIN from the point of view of the par tic i pat ing SMEs. An im por tant as pect of the WIN con cept is to en cour age the SMEs to go be yond inhouse re sources and ca pa bil i ties by con nect ing to dif fer ent play ers via its en tre pre neur ial net work. To as sess this, the re spon dents were asked to re port their con tacts and in ter ac tions via some form of ex change be sides the of fi cial part ner meet ings. The re sults show that the ma jor ity of SMEs have some or con sid er able con tact with other WIN mem bers while only a small share of the com pa nies re port no con tact. With re spect to types of con tacts we can see that R&D ac tiv i ties dom i nate, fol lowed by com mer cial trans ac tions. The av er age scores re ported by the re spon dents are il lus trated in Table 4 .
We also as sessed the over all ex pe ri ence of the ac cel er a tion process by ask ing the re spon dents about the role of WIN in con tribut ing to the de vel op ment of the SME in var i ous as pects. The av er age scores re ported by the re spon dents are il lus trated in Table 5 . As can be ob served, the most val ued as pect of WIN among the re spon dents was its con tri bu tion to the iden ti fi ca tion of busi ness op por tu ni ties (mean 4.3). This is an im por tant and pos i tive out come given the over all pur pose of WIN to aid the de vel op ment and mar ket up take of wa ter re lated in no v a tive so lu tions by con nect ing dif fer ent play ers via its en tre pre neur ial net work. The re spon dents pro vided lower, yet still pos i tive, as sess ments of the con tri bu tion of WIN for in creas ing the de vel op ment speed (mean 3.6) and mar ket as pects of the com pany (mean 3.5). In con trast, the re spon dents' re ports rel a tively low scores with re spect to its con tri bu tion to pro vid ing ac cess to crit i cal re sources (mean 3.0) and de vel op ing the tech no log i cal as pects of the busi ness (mean 2.7). These lower rat ings may be re lated to the de vel op ment stage of the com pa nies par tic i pat ing in the vir tual in cu ba tor, where most of them are seek ing to ex pand or scale up their mar kets rather than build ing up re sources and de vel op ing their tech nol ogy.
The re spon dents were also asked to as sess the spe cific ad van tages gained from their mem ber ship in WIN. The av er age scores re ported by the re spon dents are il lus trated in Table 6 . The most val ued ad van Table 4 Con tacts and in ter ac tions be sides of fi cial part ner meet ings. Table 5 Con tri bu tion of the WIN ac cel er a tor for the SME.
WIN staff Other SMEs Partners
Extent of contacts
Please assess what role the membership and participation in WIN has played for the development of your company Mean SD Identifying business opportunities 4.3 2.0 Increasing the development speed in the company 3.6 1.9 Developing your markets 3.5 1.9 Access to resources critical for the development of the company 3.0 2.1 Developing your technology 2.7 1.9
Note: Ratings from 1 to 7, where 1 = totally disagree and 7 = totally agree.
tages re ported via the ques tion naire were the pro vi sion of op er a tional ad vice (mean 4.3), closely fol lowed by in creas ing cred i bil ity (mean 4.2) and learn ing from other SMEs (mean 4.0). The rel a tively high score for these spe cific ad van tages pro vide sup port for the value of vir tual ac cel er a tors in in creas ing the de vel op ment speed and mar ket up take of wa ter in no va tions. The re spon dents were re port ing lower, but still pos i tive, scores for ad van tages such as con sti tut ing a good de vel op ment en vi ron ment (mean 3.9) and for help in de vel op ing the busi ness model of the SME in a pos i tive way (mean 3.6). In con trast, the re spon dents re ported much lower rat ings for spe cific ad van tages such as the pro vi sion of high qual ity ad min is tra tive ser vices (mean 2.9) as well as ac cess to high qual ity man age ment and tech no log i cal com pe tences (mean 2.8 and 3.2 re spec tively). The low est score in the as sess ment were given the pro vi sion of ac cess to fi nanc ing (mean 2.2), which seems to be ex pe ri enced as ei ther an un derde vel oped or less rel e vant as pect by the ma jor ity of SMEs. Fi nally, we asked the re spon dents about the role of WIN for de vel op ing the SME, which em pha size the ad di tion al ity of the vir tual in cu ba tor. The av er age scores are re ported in Table 7 . The over all re sults of this as sess ment sug gest that the ma jor ity of the re spon dent as sessed that WIN has pos i tively af fected the SMEs, while a smaller but still sig nif i cant share of the SMEs did not ex pe ri ence that WIN had any no table im pact on the de vel op ment of the busi ness. In this re spect, 4 out of 19 re spon dents (21 per cent) state that the SME would not have been de vel oped in a sim i lar way with out the ac cel er a tor, and 8 out of 19 re spon dents (42 per cent) state that they would have been de vel oped in a sim i lar way, but ei ther in a more lim ited scale, at a later time, or both. In con trast, 7 out of 19 re spon dents (37 per cent) re spond that the SME would have de vel oped in a sim i lar way by the same scale and pace. While these re sults may be seen as rel a tively mod est com pared to sim i lar stud ies (Clausen and Rasmussen, 2011) , it can very well be seen as sat is fac tory out come given the het ero ge neous type of firms that par tic i pate in the WIN net work and the vir tual char ac ter of the ac cel er a tor. Note: Ratings from 1 to 7, where 1 = totally disagree and 7 = totally agree. A smaller num ber of ad di tional in ter views were con ducted to gain deeper qual i ta tive in sight from the point of view of the par tic i pat ing SMEs. A gen eral pat tern ob served in these in ter views was that WIN was much val ued as a unique net work fo cus ing on wa ter busi ness de vel op ment, which could po ten tially help SMEs to ex pand net works and open up for new con tacts in the in dus try. The pos si bil ity to re ceive tai lored sup port and ad vice via in ter ac tions with en gaged and knowl edge able WIN staff was also em pha sized as a much val ued mo ti vat ing fac tor for the par tic i pa tion in the WIN net work.
The qual i ta tive analy sis seems to sug gest that SMEs who have been mem bers for a longer time are those who seem to ex pe ri ence higher sat is fac tion with re spect to its value added con tri bu tion. The net worked char ac ter of a vir tual in cu ba tor may, at least partly, ex plain this as so ci a tion as the ca pac ity to tap into the po ten tial of a net work typ i cally re quire fa mil iar ity and a sense of be long ing ness (Billström et al., 2014) . The analy sis also sug gest that the ac tive en gage ment in WIN seems to be in flu enced by ge o graph i cal prox im ity, where the lo cal SMEs who were part of the en tre pre neur ial com mu nity around the Ideon Sci ence Park in Lund were more of ten reg u larly at tend ing WIN part ner meet ings.
In ter est ingly, how ever, both ge o graph i cal close ness and dis tance seems to be fac tors that re duce the in for mants over all per cep tion of WIN as con tribut ing di rectly to the de vel op ment of the busi ness, but for dif fer ent rea sons. The SMEs that were ge o graph i cally close did not ex pe ri ence any con sid er able im pact of WIN on the de vel op ment of the busi ness since the con tacts pro vided via the net work in many ways were over lap ping other en tre pre neur ial net works in the re gion. In con trast, the more ge o graph i cally dis tant SMEs were shar ing con cerns that they did not ex pe ri ence any con sid er able im pact since they were not as ac tively en gaged in WIN com pared to lo cal SMEs. The sub jec tive eval u a tion of the im pact seems thus to be mod er ated by per cep tions of both dis tance and close ness, which pro vides ad di tional in sights into the is sues and chal lenges with re spect to the com plex ity of adding value to SMEs via vir tual ac cel er a tors. Over all, the qual i ta tive analy sis sug gests the need for tai lored ap proaches to sat isfy dif fer ent seg ment of SMEs that par tic i pate in vir tual ac cel er a tors.
Discussion and conclusions
Wa ter is crit i cal for the well be ing of mankind and serves as key re source in the de vel op ment of eco nomic sec tors such as en ergy, food and health. How ever, the cur rent state of the wa ter and san i ta tion sec tor calls for the de vel op ment of new tech nolo gies and in no v a tive so lu tions for tar geted seg ments of cus tomers and endusers. In this re spect, find ing ef fec tive ways to sup port the de vel op ment and mar ket up take of wa ter re lated in no va tions via or ga nized net works re mains an im por tant chal lenge for re searchers and prac ti tion ers. Fol low ing this chal lenge, we have in this study ex plored the con cept of net worked ac cel er a tion as a way to en able and or ches trate wa terre lated in no v a tive so lu tions. Within this do main, we have analysed the Wa ter In no va tion Ac cel er a tor with re spect to its pur pose to aid the de vel op ment and mar ket up take of wa ter re lated in no v a tive so lu tions by con nect ing dif fer ent play ers via its en tre pre neur ial net work.
Main findings
Over all, the find ings of this re search con firm the value of vir tual ac cel er a tors where pri vate and pub lic ac tors with dif fer ent as sets and com pe ten cies may come to gether in in teror ga ni za tional net works as a way to open up op por tu ni ties for wa ter in no va tion. The vir tual ac cel er a tor con cept in which WIN is em bed ded has in this re spect proven to be very suc cess ful with re spect to its over all pur pose. In less than two years it has helped sev eral SMEs to grow by giv ing them ac cess to risk cap i tal, test beds and a bet ter un der stand ing of what kind of so lu tions the mu nic i pal or multi na tional com pa nies re quire to de velop their busi ness. It has also con tin u ally ex panded the num ber of SMEs and part ner or ga ni za tions that par tic i pate in the WIN net work.
The analy ses of the de sign el e ments of the WIN net work con firm its over all ef fec tive ness as a po ten tial pol icy in stru ment to sup port the de vel op ment and mar ket up take of wa ter in no va tions. The reg u lar part ner meet ings seem to work well for build ing trust and com mit ment among net work mem bers, which typ i cally re quire fa mil iar ity and mu tual ex change in the net work re la tion ship (Anderson et al., 2007) . Pre sen ta tions and net work ing dur ing meet ings serve as a mean to con nect dif fer ent play ers, which fur ther sup port their abil ity to spot and seize wa ter re lated busi nesses op por tu ni ties. Ex tant lit er a ture also sug gests that a bal ance of strong and weak ties needs to be cre ated in the net work of SMEs to keep the in no va tion process un der con trol (Gretzinger et al., 2011) and the analy sis sug gest that the WIN net work, with its mul ti ple lay ers, seems to be an ef fi cient means of sup port ing such bal ance.
The ma jor ity of SMEs par tic i pat ing in the WIN net work value sev eral value adding as pects for de vel op ing their busi nesses. How ever, the over all pat terns sug gest that the ac cel er a tion process of fered by WIN may work bet ter in SMEs who are at the com mer cial iza tion stage, rather than those who op er ate in ear lier stages of in no va tion when re source ac qui si tion and tech nol ogy de vel op ment of ten be come more preva lent. This is ev i dent by the rel a tively higher rat ings for the value of WIN in con tribut ing to busi ness op por tu ni ties and the de vel op ment speed and mar ket as pects of the busi ness. The re spon dents also re gard the pos si bil ity to re ceive op er a tional ad vice and help in de vel op ing the busi ness model as valu able as pects. In ad di tion, sev eral SMEs rel a tively high rates for in tan gi ble ser vices, such as cred i bil ity, par tic i pa tion in a good de vel op ment en vi ron ment, and learn ing from other com pa nies, which fur ther cor rob o rate the po ten tial ef fec tive ness of vir tual ac cel er a tors as an in stru ment to sup port the de vel op ment and mar ket up take of wa ter in no va tions.
We ac knowl edge that our study is em bed ded in a num ber of po ten tial short com ings. A ma jor is sue is our fo cused em pir i cal set ting, which on the one hand en abled us to col lect rich and rel e vant data, but which may pro vide con straints on the pos si bil ity to gen er al ize our find ings to net workcen tred in cu ba tors that op er ate in other in sti tu tional set tings. For ex am ple, we can not tell if other busi ness cul tures with less will ing ness to par tic i pate in open in no va tion net works would un der mine our find ings. More over, we have in the pre sent study not con sid ered the dy nam ics of in ter ac tions that oc cur within and be tween SMEs and the part ner or ga ni za tions that par tic i pate in the en tre pre neur ial net work. Fur ther re search on the char ac ter is tics and in ter ac tions of net work mem bers would thus be a valu able ad di tion to our re search. In this re spect, we wel come em pir i cal stud ies that can cor rob o rate and ex tend our the o ret i cal ap proach and find ings across con texts.
The pre sent study pro vides im pli ca tions for re searchers, in cu ba tor man agers and pol icy mak ers. For re searchers, we pro vide the ory and em pir i cal data that ex plain how a net workcen tred ap proach to in cu ba tion em bed ded in the open in no va tion par a digm can be rel e vant in ar eas char ac ter ized by sys temic com plex ity, such as the de vel op ment of wa ter re lated in no v a tive so lu tions (e.g., Partzsch, 2009; Krozer et al., 2010; Levidow et al., 2015 . In this re spect, we have re viewed the cur rent state of the art in re search on open in no va tion, in cu ba tion mod els, and en tre pre neur ial net works and ap plied this frame work to de pict and analyse the de sign, work ing and per for mance of the vir tual ac cel er a tor un der study. To this end, the study has gen er ated an an a lyt i cal frame work and em pir i cal find ings that can be de vel oped and re fined in fu ture schol arly stud ies.
For in cu ba tor man agers, our study pro vides in sights into the de sign, work ing and per for mance of vir tual in cu ba tion mod els to ac cel er ate wa ter in no va tion. In this re spect, our frame work and analy sis show how vir tual in cu ba tors may ef fec tively fa cil i tate the ac cel er a tion process by con nect ing pri vate and pub lic ac tors with dif fer ent as sets and com pe ten cies via its en tre pre neur ial net work. The find ings em pha size the crit i cal role of the in cu ba tor team for iden ti fy ing and en cour ag ing the ex ploita tion of net workem bed ded in no va tion op por tu ni ties. In ad di tion, the find ings sug gest that the per ceived ef fec tive ness of the ac cel er a tion process for SMEs seems to be largely con tin gent on the ex tent to which they are po si tioned in later stages of the in no va tion process as well as their ge o graph i cal prox im ity to the in cu ba tor net work. These in sights can thus be used to or ga nize and man age vir tual in cu ba tors as to in crease their ef fec tive ness.
For pol icy mak ers, we have pro vided a the o ret i cal ra tio nale for pol icy in ter ven tions in the form of vir tual ac cel er a tors as a means to re duce the wa ter in ten sity of pro duc tion processes and im prov ing wa ter re cy cling and wa ter reuse. Our find ings sug gest that vir tual ac cel er a tors may serve as an ef fec tive pol icy tool as in no va tion in ter me di aries to sup port the com mer cial iza tion of knowl edge that has an eco nomic value to so ci ety. How ever, given the sys temic com plex ity and in ter na tional in ter twine ment of mar kets and tech nolo gies sur round ing the global wa ter and san i ta tion sec tors, our study also im ply that such ini tia tives re quire con certed pol icy ef forts that go be yond lo cal and re gional pol icy lev els. In this re spect, fund ing and sup port of vir tual ac cel er a tors aimed at de vel op ing wa ter in no va tion may re quire in creased co or di na tion via na tional and supra na tional pub lic bod ies.
Conclusions
Wa terre lated in no va tions are high on the global pol icy agenda. In this study we pro vide the o ret i cal and em pir i cal in sights that in form schol ars, pol icy mak ers and in cu ba tor man agers of how to en able and or ches trate in no v a tive so lu tions by con nect ing dif fer ent play ers via or ga nized net works. In this re spect, we out line the the o ret i cal ba sis for de sign ing ef fec tive or ganized net works and we analyse and iden tify el e ments that sup port such ef forts. To this end, the study rec og nize vir tual in cu ba tors as an ef fec tive mean of cre at ing co op er a tion and knowl edge ex change in con stel la tions of pub lic and pri vate ac tors that, if man aged well, can sup port the de vel op ment of wa ter re lated in no v a tive so lu tions for the joint ben e fit of in dus try and larger so ci ety.
